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System for Triggering Restraining Means 
Background Information 

The present invention is based on a system for triggering restraining means. 

Summary Of The Invention 
5 The system according to the present invention for triggering restraining means has 
the advantage that not only data from at least one impact sensor are incorporated in 
the triggering algorithm, but a pedestrian-impact sensor is taken into account as 
well. This provides the benefit of improving the detection of the impact location and 
the impact severity and minimizing the danger of a faulty triggering, that is, a misuse. 

10 This is because, in particular, a pedestrian-sensor system in the form of a 

pedestrian-impact sensor is usually located across a large area on the wheels of the 
vehicle. Conventional impact sensors, on the other hand, are mostly only utilized as 
up-front sensors, as side-impact sensors, or are located in the central control unit 
only at particular locations in the vehicle. In this case, the crash type, i.e., the impact 

15 location, can therefore only be ascertained via vectorial measurements. In contrast, 
the system according to the present invention overall improves the triggering of 
restraining means, such as airbags and belt tighteners. 

It is particularly advantageous that the processor determines the crash type and 
20 crash severity for the triggering of the restraining means from the linking of the 

signals from the pedestrian-impact sensor and the impact sensor. In this way, it may 
be determined which restraining means are to be used and in which way. Especially 
the type is determined by the time characteristic of the restraining force to be 
exerted on the passengers inside the vehicle for their protection. If a hard crash is 
25 involved, the restraining force must likewise be exerted on the passengers in a 
correspondingly rapid manner. If only a soft crash has occurred, the power 
characteristic of an airbag, for example, need not be quite as forceful. 

Furthermore, it is advantageous that, in the triggering of restraining means, the 
30 processor additionally considers signals from passenger sensors and/or pre-crash 
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sensors. This makes it possible to use only those restraining means that do indeed 
protect passengers, and not only an empty seat, or which prevent, or at least 
considerably soften, a use of restraining means in the case of a dangerous seating 
position of the passenger. Signals from a pre-crash sensor allow, in particular, the 
5 timely triggering of restraining means and the use of so-called reversible restraining 
means, such as reversible belt tighteners or also a pop-up bumper. Furthermore, it is 
advantageous that the at least one pedestrian-impact sensor may be located in the 
front and/or in the rear bumper. In the case of frontal or offset crashes, this allows 
the impact location to be detected with a very precise local resolution since such a 

id pedestrian-impact sensor usually extends over the entire width of the bumper, or at 
least over a substantial part of this bumper. Moreover, it is also possible for the 
pedestrian-impact sensor to be located across a large surface on the sides of the 
vehicle, in the trim molding, for instance. For side crashes, too, this allows a locally 
precise, resolved large-area detection of the impact location in the front and in the 

15 rear region. 

It is also advantageous that the at least one impact sensor is embodied in the 
control device and/or as peripheral sensor, such as an up-front sensor or a 
side-impact sensor. 

20 

Brief Description Of The Drawings 

Figure 1 shows a block diagram of the system according to the present invention. 

Figure 2 shows an additional block diagram of the system according to the present 
25 invention. 

Detailed Description 

Currently, a great number of concepts exists with respect to protecting pedestrians, 
both in the field of sensing and in actuator technology. In most cases, it is bumper 
30 sensors that are proposed to detect a pedestrian impact. Force sensors or 

deformation sensors extending across the entire width of the vehicle in the bumper 
are used in this connection. Examples of such force sensors are piezofoils, strain 
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gauges, optical sensors or sensors of composite. Among the deformation sensors 
are light guides or simple switches. In some cases, a plurality of sensors are used to 
detect the impact location. For the actual protection, airbag systems are essentially 
integrated in the engine compartment, or otherwise the engine hood is raised in 
5 order to counteract the impact of the person involved in the crash. 

Airbag control devices which include an acceleration sensor within the control device 
and additional remote sensors, such as upfront sensors or peripheral sensors as 
well, if appropriate, already provide excellent triggering times in the event of a crash. 
10 According to the present invention, it is provided to improve the detection of the 
impact location and the impact severity by additionally utilizing the signal from the 
pedestrian sensory system for the triggering of the restraining means. This 
additionally permits higher redundancy or plausibility for the use of these restraining 
means. 

15 

The essence of the present invention is generally the processing of data from the 
pedestrian sensory system in the central control device for the triggering of 
restraining means. For this purpose, it is also possible to consider other control 
devices, such as the control devices for the passenger compartment sensing, in 

20 addition to the central airbag control device. The advantage in this case is that the 
pedestrian sensory system usually extends over the entire front region, so that the 
correct detection of the crash impact, that is, whether an offset crash is involved or 
possibly a frontal crash, may immediately be derived in a selective manner. 
Specifically, the crash type can be determined in a more unequivocal way. An 

25 additional advantage is the more conclusive detection of the crash severity. 

Corresponding data regarding the deformation of the vehicle in this region, as a 
function of the speed, will then result when evaluating the sensor signal. On that 
basis, the crash severity is able to be determined more clearly next to the 
acceleration signal, thus providing further information about the crash characteristic. 

30 This method may be used for sensing a side crash as well. 

The data thus obtained may be considered in the airbag algorithm in a 
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corresponding manner and significantly contributes to the triggering strategy. 
Furthermore, this signal is used as a plausibility signal in the area of so-called 
misuse, i.e., the faulty triggering event. If the algorithm detects a frontal impact, the 
pedestrian-protection sensors must sense an impact too. In the event of a truck 
5 underride, this may provide a significant time advantage since the bumper makes 
contact first in such a case, before the central control device detects an adequate 
signal. Thus, an improved robustness compared to acceleration sensors, such as an 
upfront sensor system and a central control device, is obtained. When using a rear 
sensory system in the bumper, this information may provide analogous data in the 
10 case of a rear crash as well. 

Figure 1 shows a block diagram of the system according to the present invention. 
Via a line 2, an impact sensor 1 is connected to a control device 3 in which a 
processor is located for evaluating the sensor signals. Via a second data input, 
15 control device 3 receives signals from a pedestrian-impact sensor 4, by way of a line 
5. Control device 3 is connected to restraining means 6 via a data output. 

Here, only one impact sensor 1 is shown by way of example. It is possible that more 
than this one impact sensor 1 is used; specifically, it is possible for impact sensor 1 

20 to be located in the control device itself. Alternatively, the impact sensor may be 
provided peripherally, either in addition or instead, i.e., either as upfront sensor 
under the engine hood, or as side-impact sensor in the A, B, or C-column or the 
rocker panel or the door, or in a side section itself. Especially an acceleration sensor 
may be used as impact sensor. As an alternative or in addition, it is possible to 

25 employ deformation sensors as well. Piezo sensors or optical sensors are among 
such deformation sensors, or also indirect deformation sensors, such as 
temperature or pressure sensors which react to an adiabatic pressure or 
temperature increase caused by an impact. 

30 Line 2 may in this case be embodied as a two-wire line which allows merely the 

undirectional transmission of data, from impact sensor 1 to control device 3. In the 
process, using this line, impact sensor 1 is able to be provided with a d.c. voltage in 
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an advantageous manner, from control device 3 to impact sensor 1. This d.c. current 
is then modulated by impact sensor 1 . However, it is also possible that voltage 
pulses are modulated and that the energy supply is realized separately from 
transmission line 2. A bidirectional transmission between impact sensor 1 and 
5 control device 3 is possible as well. Furthermore, a bus line between impact sensor 
1 and control device 3 may also be used, in which case both include controllers for 
bus communication. More than one impact sensor may be connected to this bus as 
well. The same holds for line 5 which connects pedestrian-impact sensor 4 to control 
device 3. Lines 2 and 5 are electrical lines in this case. However, as an alternative, 
10 they may also be embodied as optical lines or radio transmission paths. 

To be used as impact sensor 1 , in particular, is an acceleration sensor, which in this 
case may be a micromechanical sensor. Alternatively, it is also possible to embody it 
as a switch or as some other spring-mass system. Pedestrian-impact sensor 4 may 

15 be a piezo-foil, strain gauge, optical sensor or a sensor made of composite, as 
represented above. It is also possible to use conductive foamed plastic. As 
represented earlier, pedestrian-impact sensors 4, of which only one is shown here 
by way of example, although more than one may be used as well, are preferably 
located in the front bumper. Alternatively, or additionally, it is also possible to locate 

20 such impact sensors in the rear bumper or the sides of the vehicle, for instance in 
the trim molding. Control device 3, by including a processor such as a 
micro-controller, is provided with means for evaluating the signals. Control device 3 
then triggers restraining means 6 in a triggering algorithm as a function of the 
evaluation of these sensor signals. Restraining means 6 may here also be 

25 connected to control device 3 via a bus or via two-wire lines, as already mentioned. 
Restraining means 6 are usually airbags or belt tighteners, which may also be 
triggered in stages. Thus, such restraining means may be used, in particular, 
adaptively, i.e., as a function of the crash severity and the passenger to be 
protected. Specifically, it is the weight of the passenger that determines which 

30 restraining means are used and in which manner, and whether or not restraining 
means are to be employed. 
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Control device 3 then uses both signals, i.e., that from impact sensor 1 and 
pedestrian-impact sensor 4, to calculate the triggering algorithm. Only when both 
indicate an impact will restraining means 6 be triggered. Furthermore, the signals 
from sensors 1 and 4 allow a better determination of the impact location, since 
especially pedestrian-impact sensor 4 extends across the entire front of the vehicle. 
In addition, as just shown, the crash severity may be determined in a more optimal 
manner. 

Figure 2 shows an additional block diagram of the device according to the present 
invention. Connected to control device 3 in this case are pedestrian-impact sensor 4, 
an acceleration sensor 7 having sensitivity in, and transversely to, the driving 
direction, and additional sensors 8. The additional sensors 8 could be side-impact 
sensors and, in particular, passenger sensors and also pre-crash sensors. Control 
device 3 processes these data in the trigger algorithm in their entirety, in order to 
then trigger appropriate restraining means 10 via logic 9. Especially ultrasound 
sensors and/or video sensors and/or radar sensors may be used as precrash 
sensors. Additional data, such as communication between vehicles, may be utilized 
in this context as well. 



